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field of the Tn^o^-^.^n 



The invention relates to a new tvne of^ , 



The R«.Ta»^^ 

10 Many household and personal care products are fo , 

with an active ojcvo-n v i • f^oaucts are formulated 

tave oxygen-releasing material to effeci- ^ 
Of staxn and soil. Oxygen-releasing materials hav 
..Portant limitation; their activity is e^.LT ^ 
temperature-dependent. Temperature/. ^'^''^"^^y 
- normally reguired to achievTa^ rL r/eT^" 

aqueous wash system. Especially ' ^n 
temperature operation i^ both ^"'"^ ^^^^ 

disadvantageous. economically and 

practically 

carboxylic acid esters !„ .„ °' 
-y^rcen peroxide rllc; thTT 
" corresponding P«o.va=id ItnjdtLtrr"'' 

-orpor«i„, ..jr:;reXr:d:::r^^^^^^ 

no„,„oyloxybe„ze„, .ulfonete (SNOBS) 
TAED is effective only under »a™.h„. 

-ove 30OC. .1^..,, i,^ z^r'T'''' 

Europe with laundry detergent coiV T ^""P^^y^** in 

habits have not permittir • " ''"^^"5 

35 can operate at iLe" ri: " ^^^^"^ 
reason it has h ^^""^^^^^^^ ^^an TAED. For this 
'•on. It has been commercialized in i-*,^ „ • 

its performance could still L 

«-uuxa still be improved. 




Another problem v;ith carboxylic acid ester precursors such 
as TAED and SNOBS is that conversion to peracid is 
inefficient. A further difficulty is that they are not 
catalytic. Once the ester has been perhydrolyzed, it can no 
5 longer be recycled. Accordingly, relatively large amounts 
of precursor are necessary. Amounts as high as 8% may be 
necessary in a detergent formulation for bleaching fabrics. 
At such high use levels, cost for these relatively 
expensive chemicals is of major concern. 

10 

Recently there has been reported in U.S. Patent 5,047,163, 
U.S. Patent 5,045,233 and U.S. Patent 5,041,232, all to 
Batal and Madison, a system for activating bleach 
precursors based upon sulfonimines and 
15 sulf onyloxaziridines. While these compounds have been shown 
to be highly effective, even better catalysts are sought, 
especially for wash temperatures around 10**C, such as are 
experienced in Japan. 

20 Outside the context of consumer products, there have been 
reports of catalytic oxidizing agents. Hanquet and co- 
workers, in a series of articles, reported preparation of a 
new class of stable olefin epoxidizing agents, namely 
oxaziridinium salts. See Hanquet, Lusinchi and Milliet, 

25 ret. Let, (1988) 3941; Hanquet, Lusinchi and Milliet, C.R. 
Acad. Sci. Paris (1991) Series II, 625; and Hanquet, 
Lusinchi and Milliet, ret. Let. (1988) 2817. These 
oxaziridinium salts were prepared by peracid or 
monopersulf ate oxidation of a corresponding quaternary 

3 0 imine salt under alkaline conditions. Epoxides were 

reported to be formed from the reaction of olefins with the 
oxaziridinium salts. Reactions were conducted either in 
organic solvents or in organic solvent-water biphasic 
media. Beyond use as a synthetic tool, there is no 

35 suggestion of any possible application for quaternary imine 
salt chemistry to the problem of removing stains in 
consumer applications, such as in cleaning fabrics. 
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25 



It IS an object of the present invention to provide an 
improved bleaching system and detergent comDOP^tion 
containing such system that operates over a wide 
temperature range includir:? that of under ao'c. 

It is another object of the present invention to provide 
novel bleach catalysts which are effective at relatively 
low concentrations, thereby achieving a cost-effective 
stain removal system. 

A still further object of the present invention is to 
provide a method for bleaching stained substrates such as 
Clothes, household hard surfaces including sinks, toilets 
and the like, and even dentures. 

Other Objects of the present invention will becon,e more 
readily apparent through the following summary, detailed 
description and examples. 

SUMMARV O f THR TMVPMTj rN^. 

A bleaching composition is provided comprising: 

(i) from about l to about 60% by weight of a peroxygen 
compound; j-y " 

(ii) from about o.oi to about io% of an oxygen transfer 
agent whose structure is: 



30 



35 



R 



V 



X- (1) 



40 



Wherein: 

R' and may be a substituted or unsubstituted radical 
selected from the group consisting of hydrogen, phenyl 
aryl, heterocyclic ring, alkyl and cycloalkyl radicals' 
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may be a substituted or unsubstituted radical 
selected .ro. t.e .roup consisting of hydro.e :lyl 
aryl, heterocyclic ring, allcyl, cycloalJcyl, ni;r! Zl'o 
cyano alKoxy, .eto, carbo.ylic and carbLiCrldic i" • 

R may be a substituted or unsubstituted radical 
selected fro. the group consisting of phenyl, aryx 
heterocyclic ring, allcyl, cycloal.yl, nitro, halo 'and 
cyano radicals; ' 
with r2 and -.,-^v» d3 
10 , radical selec"!a Jol " . '"^''-^ tern 

PoXycyclo, hete"L,eu: a^a SZt""''"'"' °' 

. ■^''■^^^ ^"'^ aromatic ring systems; 

A is a counterion stable in i-ho r^^-. 
agents; and Presence of oxidizing 

(iii) from about 0.5 to 50% of a surfactant. 

Additionally, there is provided a method for bleachina . 
stained substrate comprisina tho . *>ieaching a 

stained substrate an ^^^'^'"^ ^° 
suDstrate an aqueous solution comprisina a 

peroxygen compound and an oxygen transfer- , ^ 
20 structure is H^K^c--h*k3k^x ' J™^^^^^^ '""^^ 
aefined above, the mole ratio of TrZlTZZl 11 
oxygen transfer agent being from about 350:1 to about 1:2. 

DETATT.Rn r>ESrRTtHrTr.>T 

25 

30 present o„ such articles. Thus, ^.ternary i.i„: s.xt 
=he..stry is „ora than a synthetic curiosLy as irt". 

an crl^r ^ " thafre^uLs 

35 Tor Z " ■ •^"-''->' ""s can be a Js^ 

3! tor use in completely a^eous wash systems 
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Quaternary imine salts covered bv tho « 

those Whose structure is: ^ invention are 



R!^''=1 X (I) 



20 



35 



10 V 
Wherein: 

P' ...y be hydrogen or a c,-c:« substituted or 
unsubstituted radical selected fr™ »>, 
Phenyl, aryl, heterocyclic ril .L^" 

heterocyclic ring, alkyl, cycloalKyl nitro h^^ 
cyano radicals; mtro, halo, and 

R' with r2 and r' with r' 

: ~. ..cycio, 

a Jts'^ ° P"""" o, o.idi.i„. 

Heterocyclic rings accordina to i-hi • 

cycoali hatic .„d cycloaroirL: 

incorporating an oxygen, sulfur and/or nitroc.,^ , 

Tzzz^'T e:t: c; rrs"''"" 

include pyridine, pyrrole, imidazole triaeol. , , 
.orpholine, pyrrolidine, piperidine nd" pera;^: 
suitable oxygen heterocycles include fur.^ tetr.h . 
and dioxane Sulfn>- ruran, tetrahydrof uran 

tetrahydrcthiopnene '"""^ '"'"^"^"^ 



25 



30 
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Counterion X may be selected fro. chloride, bron,ide 
sulfate, .ethosulfate, sulfonate, p-toluenesulf onate 
borontetrafluoride, PF^", phosphate and cyano radicals. 

The tern, "substituted" is defined in relation to R' o3 
and R^ as a substituent which is a nitro, halo, cya;o, 'c,c 
alkyl, ammo, aminoalkyl, thioalkyl, sulfoalkyl 
carboxyester, hydroxy, c,-c, alkoxy, polyalkoxy or C -c 
quaternary di- or tri-alkylammoniun, function. ' ^ 

The „,dst preferred quaternary imine salts are the 3 4- 
dxhydroisoquinoliniu™ salts of structure II where R-'' and R' 
are defined by the same radicals as those for R^- 



(II) 



W0 95/I3J52 



TABLF T 
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Additional coinpounds according to the present inventi 
outlined below as structures III through X- 




m 



(IV) 



CH3 



CH3 CH3 



(V) 
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.C{CH3)3 

c=fr (VI) 



cr 



(vn) 




C=N^ 

\ BF/ 
CH3 * 



(vni) 
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5 



10 



15 




(K) 



20 



25 



30 



CH=N- 




(X) 



cr 



The foregoing oxygen transfer agents may be incorporated 
into detergent bleach compositions along with a further 
35 essential component which is a peroxygen compound capable 
of yielding peroxide anion in an aqueous solution. 
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Amounts of oxvaen i-y-^r^^^ 

^^ygen transfer agent suit-aKi^ * 

invention .ay „nge .ro. about Coa to o, " ""^^"^ 
Of the composition. ^'^^ weight 

5 

The peroxygen compound may be Dres*>ni- ^ 

preferably from about l 5 to 25" !• " ^ ^° 

10% by weight. ^P*^^™^^^^ from about 2 to 

The molar ratio of peroxide anion (or a ne. 
generating the e^ivalent amount o per™'"" 
oxygen transfer aaent win Peroxide anion) to 

-3, preferably f^ ab ^^^^^ ^ 

about 60:i to 3:1. ° °Pti««ally from 

5 

Peroxide anion sources are well kno^ • 

include the alkali / ""^^ They 

^'•e aiKaii metal peroxides • 
as urea peroxide an^ i ^oxides, organic peroxides such 

^ "-^o®' and inorganic nerval ♦-i, 
alkali metal perborate. P^rsalts, such as the 

compounds nay also be suitable T ^"^^ 
sodium perborate tetrahydrate T ^"^^^"'^ 
perborate .onohydratT LI borrtTr":' 
preferred because it Perborate monohydrate is 

y quicxiy m aqueous solutions. 

Alkyl hydroperoxides are another suit^si , 
peroxygen compounds. Examples of th s! mlt f 
-ene hydroperoxide and t-butyl hydroprrlTIe"^ 

organic peroxyacids may also be sult»Ki 



35 



0 

HO-O-c-R.y 
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wherein R is an alkylene or substituted alkylene group 
containing from 1 to about 22 carbon atoms or a phenylene 
or substituted phenylene group, and Y is hydrogen, halogen, 
alkyl, aryl or 

5 

0 O 
-C-OH or -(!!-0-0H 

The organic peroxyacids usable in the present invention can 
10 contain either one or two peroxy groups and can be either 
aliphatic or aromatic. When the organic peroxyacid is 
aliphatic, the unsubstituted acid has the general formula: 

0 
It 

15 H0-0-C-{CH2)„-Y 

Where Y can be, for example, H, CH3, CH2CI, COOH, or COOOH; 
and n is an integer from to 1 to 20. 

20 When the organic peroxy acid is aromatic, the unsubstituted 

acid has the general formula: 

O 
Q 

HO-O-C-C6H4-Y 

25 wherein Y is hydrogen, alkyl, haloalkyl, halogen or COOH or 
COOOH . 

Typical monoperoxyacids useful herein include alkyl 

peroxyacids and aryl peroxyacids such as: 
30 (i) peroxybenzoic acid and ring-substituted 

peroxybenzoic acid, e.g. peroxy-a-naphthoic acid; 

(ii) aliphatic, substituted aliphatic and arylalkyl 

monoperoxy acids, e.g. peroxylauric acid, peroxystearic 

acid, and N, N-phthaloylaminoperoxycaproic acid (PAP); and 
35 (iii) amidoperoxy acids, e.g. monononylamide of either 

peroxysuccinic acid (NAPSA) or of peroxyadipic acid 
(NAPAA) , 



wo 95/13352 

^^4/03656 

13 



Typical diperoxyacids useful herein include ,lkyi 
diper=xy,cias ,„a .ryldiperoxy acids, such as 

(1) 1'12-diperoxydodecanedioic acid; 

(li) l/9-diperoxya2elaic acid- 

' a.pe'J^C™":L"° «id and 

(iv) 2-d.cyldiperoxybut.ne-l,,-dioic acid- 
(V) ^.•''-.ulfonylbisperoxybenzoic acid; 

10 ,TPcrp'.''''''''°"''"''''°''-^'''-""'"°P--^-P-i= -id, 
Particularly preferred organic acids are peracetic ..M 

X= " ".sT ^^■"""'^"""'-^ioic -id. under certain 

Z -y directly be 
.yed as the peroxygen compound. 

:r::::; - e„p.oyed 
" - Cleaning - 

z-i^z^zi iT: 

surf.no . • usually also be combined with 

surface-act.ve materials, detergency builders and 
known inaredieni-o i ^ "Axuers and other 

ngredients of laundry detergent formulations. 

The surface-active ,«terial n>y be naturally derived . 
as soap or a synthetic .aterial selected frl 
honionic, amphoteric, zwitterionic catLL 
»i«ures thereof. Ha„, suitable aouCes are o " 
30 available and are fully described i : e te::::::""' 
axample in ..surface Active Agents and Detergent"! ^lu 
I and II, bv schw;:*t.*-^ r. '-"yenns , Volumes 

the surflce-a^t^ve : ^'^^ ^^^^ 

^urrace active material may range ud to «^n* u 

preferably being from about i% to about 4 b 
35 the composition, most preferably /to .5% ' °' 
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Synthetic anionic surface-actives are usually water-soluble 
alkali metal salts of organic sulfates and sulfonates 
having alkyl radicals containing from about 8 to about 22 
carbon atoms. 

5 

Examples of suitable synthetic anionic detergent compounds 
are sodium and ammonium alkyl sulfates, especially those 
obtained by sulfating higher (q-C„) alcohols produced, for 
example, from tallow or coconut oil; sodium and ammonium 
10 alkyl (C,-Cjo) benzene sulfonates, particularly sodium 

linear secondary alkyl (Co-c.,) benzene sulfonates; sodium 
alkyl glyceryl ether sulfates, especially those ethers of 
the higher alcohols derived from tallow or coconut oil and 
synthetic alcohols derived from petroleum; sodium coconut 
15 oil fatty acid monoglyceride sulfates and sulfonates; 

sodium and ammonium salts of sulfuric acid esters of 'higher 
{C,-c„) fatty alcohol-alkylene oxide, particularly ethylene 
oxide reaction products; the reaction products of fatty 
acids such as coconut fatty acids esterified with 
20 isethionic acid and neutralized with sodium hydroxide; 
sodium and ammonium salts of fatty acid amides of methyl 
taurine; alkane monosulf onates such as those derived by 
reacting alpha-olef ins (c,-Cjo) with sodium bisulfite and 
those derived by reacting paraffins with SO, and CI, and 
25 then hydrolyzing with a base to produce a random sulfonate; 
sodium and ammonium C,-C,, dialkyl sulf osuccinates; and 
olefinic sulfonates, which term is used to describe the 
material made by reacting olefins, particularly C.o-C^o 
alpha-olef ins. with SO3 and then neutralizing and 
30 hydrolyzing the reaction product. The preferred anionic 
detergent compounds are sodium (C„-C,5) alkylbenzene 
sulfonates; sodium (C„-C„) alkyl sulfates and sodium 
(C|A-Cn) alkyl ether sulfates. 

35 Examples of suitable nonionic surface-active compounds 
which may be used preferably together with the anionic 
surface-active compounds include, in particular, the 
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reaction products of alkylene oxides, usually ethylene 
oxide, with alkyl (C,-C„) phenols, generally 2-25 EO. i.e. 
2-25 units of ethylene oxide per molecule; the condensation 
products of aliphatic {C,-C„) primary or secondary linear 
or branched alcohols with ethylene oxide, generally 2-30 
EO, and products made by condensation of ethylene oxide 
with the reaction products of propylene oxide and 
ethylenediamine. other so-called nonionic surface-actives 
include alkyl polyglycosides, polyhydroxy fatty acid amides 
(e.g. C,j-C„ N-methyl glucamide) , long-chain tertiary amine 
oxides, long-chain tertiary phosphine oxides and dialkyl 
sulfoxides . 



Amounts of amphoteric or zwitterionic surface-active 
15 compounds can also be used in the compositions of the 

invention but this is not normally desired owing to their 
relatively high cost. If any amphoteric or zwitterionic 
detergent compounds are used, it is generally in small 
amounts in compositions based on the much more commonly 
20 used synthetic anionic and nonionic actives. 

Soaps may also be incorporated into the compositions of the 
invention, preferably at a level of less than 30% by 
weight. They are particularly usef ul . at low levels in 

25 binary (soap/anionic) or ternary mixtures together with 

nonionic or mixed synthetic anionic and nonionic compounds 
Soaps Which are used are preferably the sodium or, less 
desirably potassium, salts of saturated or unsaturated 
C,o-C« fatty acids or mixtures thereof. The amount of such 

30 soaps can be varied between about 0.5 and about 25% by 

weight, with lower amounts of about 0.5 to about 5% being 
generally sufficient for lather control. Amounts of soap 
between about 2 and about 20%, especially between about 5 
and about 15%, are used to give a beneficial effect on 

35 detergency. This is particularly valuable in compositions 
used in hard water when the soap acts as a supplementary 
builder. 
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The detergent compositions of the invention will normally 
also contain a detergency builder. Builder materials may be 
selected from (1) calcium seguestrant materials; (2) 
precipitating materials; (3) calcium ion-exchange 
5 materials; and (4) mixtures thereof. 

In particular, the compositions of the invention may 
contain any one of the organic or inorganic builder 
materials, such as sodium or potassium tripolyphosphate, 
sodium or potassium pyrophosphate, sodium or potassium 
orthophosphate, sodium carbonate, the sodium salt of 
nitrilotriacetic acid, sodium citrate, 

carboxymethylmalonate, carbojcymethyloxysuccinate, tartrate 
mono- and di-succinates, oxydisuccinate, crystalline or 
15 amorphous aluminosilicates and mixtures thereof. 

Polycarboxylic homo- and copolymers may also be included as 
builders and to function as powder structurants or 
processing aids. Particularly preferred are polyacrylic 
acid (available under the trademark Acrysol from the Rohm 
and Haas Company) and acrylic-maleic acid copolymers 
(available under the trademark Sokalan from the BASF 
Corporation) and alkali metal or other salts thereof. 

These builder materials may be present at a level of, for 
example, from l to 80% by weight, preferably from 10 to 60% 
by weight. 

Upon dispersal in a wash water, the initial amount of 
peroxygen compound should range in amount to yield anywhere 
from about 0.05 to about 250 ppm active oxygen per liter of 
water, preferably between about 1 to 50 ppm. Within the 
wash media, the amount of oxygen transfer agent initially 
present should be from about 0.01 to about 300 ppm, 
35 preferably from about l to lOO ppm. Surfactant should be 
present in the wash water from about 0.05 to l.o grams per 
liter, preferably from 0.15 to 0.20 grams per liter. When 



20 



25 



30 
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present, the builder amount will range fro. about o.x to 
3.0 grans per liter. 

Ap.rt from the component. .Ireeay mentioned, the detergent 
5 compositions of the invention cen contein .ny of the 
conventional additives in the .mounts in which such 
materials are normally employed in detergent compositions 
Examples o, these additives include lather boosters =^0".. 
10 particularly the monoethanolamides Lrlvt, 

10 from palmkernel fatty acids and coconut fatty acids IT.. 
depressants such as aUyl phosphates and silLL:. 
antiredeposition agents such as sodium 
carboxymethylcellulose and alkyi or substituted 
alky cellulose ethers, other stabilizers such as 
ethylenedian,i„etetra.cetic acid, faoric softening agents 
inorganic salts such as sodium sulfate and, usually !r! . 

i:r2zr''~' " - ag:;: 

perfumes, enzymes such as proteases, cellulases, lipases 
and amylases, germicides and colorants. 

corner'.""""" ""^"'^^ benefiting from treatment with 
compositions of this invention may include clothes and 
other fabrics; household fixtures and appliances such as 
Sinks toilet bowls and oven ranges; tableware such as 

del ' ' "-=^1-.- and even 

dentures. Hair colorants may also he formulated with the 
bleach composition of this invention. The bleaching system 
Of this invention may also be applied to industrial ZT 
such as for the bleaching of wood pulp. 

The system of the present invention may be delivered in a 
variety of product forms including powders, on sheets or 
her substrates, in pouches, in tablets, in agueous 

3= a e glnts" " "^""^ " "-^onic 
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The following exair.ples will more fully illustrate the 
embodiments of this invention. All parts, percentages and 
proportions referred to herein and in the appended claims 
are by weight unless otherwise illustrated 

5 



I 



wo 95/13352 

_y4A)3656 

19 



10 



15 



EXAMPLP 1 

3.4-DihyriT-r .isoq ninnl 

The title coTnpound was prepared, using the procedure of 
Vamazaki. Ciie«u_iett. 3^3. The starting reagent 

1,2 3.4-tetrahydroisoquinoline was distilled under vacuum 
at 85 -c (-10 mm Hg) prior to use. 

into a 3-necked 12 L Morton flask equipped with a 
mechanical stirrer were placed 1,2,3 4- 

tetrahydroisoguinoline (66.6 grams, ^.5 mol, and 2 liters 
o methylene chloride. A solution of potassium persulfate 
(189.23 grams, 0.7 mol), sodium hydroxide (48 grams, 1.2 
mol) and water (4.4 L) was added. While the solution was 
vigorously mixed, a 0.05 M aqueous solution of nickel 
sulfate hexahydrate (200 ml, 0.01 mol) was added to the 
biphasxc mixture. Fine black precipitates deposited 
immediately, and the resulting mixture was stirred 
vigorously at room temperature. The reaction temperature 
became slightly elevated to about 35-0. After 3.5 hours of 
St rrxng, the black color changed to a light brown colored 
so ut. mixture was filtered through a short Celite 

frit column to remove any insoluble materials. The organic 
layer .n the filtrate was separated by extraction with 
methylene chloride. The organic layer was dried over 
magnesium sulfate and concentrated down to give 56 g (85% 
y-ld, Of a dark red liquid. Distillation a! 1050c unler 
vacuum (-11 Hg) provided 46 g (70%) of a yellow liquid. 

The sample contained two impurities: 4% of isoquinoline and 
1% Of unreacted 1, 2 , 3, 4-tetrahydroisoquinoline. 
H NMR (CDCI3/TMS): . 2.73 (t,2H) 3.77 (t,2H,, 7.09-7.37 
On,4H), 8.33 (s,lH). The isoquinoline is shown at * 3 10 

35 [I'll]' '^''"^ -'^'^-^ 
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N-MethYl-1,4-dThvdroT^oauinmSn^..^ p -tol ...no...i 
(Imine Ougt OTs) 

The title compound was prepared, using the procedure 
described by Koelsch et al. in J. Am. rh.. ^ 
5 2095. in a 250-inl one-necked round-bottomed flask equipped' 
with a magnetic stir bar and a reflux condenser were placed 
3,4-dihydroisoquinoline (8.27 grams, 63 mmol) and 40 ml of 
methanol. The mixture was stirred and cooled to o»c. A 
solution of methyl p-toluenesulf onate (11.73 g, 63 mmol) 

10 and 70 ml of methanol was added dropwise. The color of the 
solution remained clear and yellow. The mixture was heated 
to reflux for 6 hours. The methanol was then removed in 
vacuo to provide a quantitative yield (20 g) of an off- 
white solid (mp 115-119-C). The solid was pulverized and 

15 washed with 40 ml of acetone at room temperature. 

suction filtration provided a white solid in 88% yield- mo 
124-127'>C. * ^ 

'H NMR (D,0): . 2.27 (s,3H), 3.15 (t,2H), 3.73 (S,3H,, 3.93 
(t,2H), 7.18-7.78 (m,8H), 8.77 (s,iH). Impurities Observed 
at 4.46 (s), 8.0-8.3 (m) , 9.4 (s) were due to N-methyl- 
isoquxnolinium p-toluenesulf onate. 
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EXAMPLK 7 



30 



N-Methvl-3,4-dihvdrnisnr,uino1ini„n. H.^^ ntetr.f l„o..^^ 
ilmine Ouat RF,) 

The title compound was prepared according to the literature 
procedure (Banquet, G., Lusinchi X., Milliet, P., 
Tetrahedron Lett-^r-g, (1988), 29, 3941), 



In a 50 mL 2-necked round-bottomed flask equipped with a 
reflux condenser and stir bar under nitrogen were placed 
3,4-dihydroisoquinoline (1.0 g, 7.6 mmol) and 30 n,L of 
35 anhydrous toluene. Once in solution, trimethyloxonium 

tetrafluoroborate (1.12 g, 7.6 mmol) was added, which was 
not soluble in toluene. The reaction mixture was stirred at 
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room temperature for 10 hours. The reaction mixture was 
separated into two levels. The dark-red brown viscous 
liquid was decanted out and dried in an oven to remove any 
excess toluene. 

*H NMR (DMSO/TMS): 6 3.23 (2H,m), 3.73 (3H,s), 4.02 (2H,s), 
7.47-7.82 (4H,m) and 9.18(lH,s). 

EXAMPLE 3 



N- ( n-Octvl ) -3 . 4-D ihvdroisoauinoline o-toluenesulf onate 
fOctvl Quat QT*:;) 

3,4-Dihydroisoquinoline (1.31 q, 10. o mmol) was dissolved 
in 3 ml MeOH in a 3-neck 25 ml round bottom flask fitted 

15 with a condenser, drying tube and stirrer bar, and cooled 
in an ice bath. n--Octyl p-toluenesulf onate {2.84 g, lo.o 
mmol)*, dissolved in 7.0 ml methanol, was added dropwise 
over about 7 minutes via an addition funnel. The ice bath 
was removed and replaced with an oil bath and the colorless 

20 clear solution heated to reflux for at least 8 hours during 
which time the reaction solution turned yellow. Removal of 
the methanol in vacuo gave slightly colored solid product 
which was triturated with about 7.5 ml acetone. The acetone 
insoluble solids were filtered, washed with more acetone 

25 and dried in a vacuum desiccator. Yield of colorless solids 
was 1.91 g. A second batch of solids was recovered from the 
acetone filtrate/washing and filtered, washed with acetone 
and dried to give 0.31 gm colorless solids. *H NMR (CDCI3, 
200 MHz) 6 9.70 (IH, s, C,) , 7.00-8.10 (8H, m) , 4.20 {2H, 

30 t), 4.00 (2H, t), 3.25 (2H, t) , 2.30 (3H, s) , 1.80 {2H, m) , 
1.20 (lOH, m) , 0.87 (3H, t) . 



*C.S. Marvel and V.C.Seker, Org. Svn. . Coll. Vol. Ill 
(1755), p. 366. 

35 
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EXAMPLE 4 

Stain bleaching experiments were conducted in a Terg-0- 
Tometer in 500 mL of milli-Q water, using two tea-stained 
5 cotton cloths measuring 3x4 inches. In a typical test, 0.75 
g of commercial detergent was added to the system and the 
pH of the solution was constantly buffered to the indicated 
level by the addition of dilute aqueous sodium hydroxide or 
hydrochloric acid. A given oxidant was then added to the 
10 system, followed by an appropriate amount of quaternary 
imine salt. Washes were carried out at the indicated 
temperature for 15 minutes. 

Stain bleaching was measured ref lectometrically , using a 
15 Colorgard System/ 05 Ref lectometer . AR is the reflectance 
difference between washed and unwashed cloths; effects due 
to detergent are not subtracted. Bleaching was indicated by 
an increase in reflectance, reported as AAR. In general, a 
AAR of one unit is perceivable in a paired comparison while 
20 AAR of two units is perceivable monadically. 

Table II and III report the bleaching activity of the N- 
methyl-3,4-dihydroisoguinoline borontetraf luoride (BF4) and 
p-toluenesulf onate (OTs) salts. 
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Based on the results in Tables II and ill, it is evident 
that the imine quat salts have a pronounced effect upon 
improving bleaching of a tea-stained cloth. Different 
formulated base powders have a relatively small effect on 
5 the bleaching performance of the imine quat salt. 

EXAMPLE 

This Example illustrates the effect of pH upon a system 
10 utilizing the imine quat salt of Example 1 and PAP as the 
peroxide source. There is relatively little change with 
respect to bleaching performance over the pH range 8.0 to 
10 . 0. 



15 



TABLE TV 



Tea-Stained Cloth at an ifloc w.<.h a^ e inper;.^n.>o 



PH 


IMINE QUAT 

SALT 
CONCENTRATION 


AR 

PEROXIDE 


AR IMINE 
QUAT SALT & 
PEROXIDE 


AAR 
IMINE QUAT 
SALT 


8.0 


e.oxio^M 


5.60 


14.0 


8.40 


9.0 


e.OxlO^M 


4.90 


13.0 


8.10 


10.0 


e.oxio^M 


4.20 


12,3 


8.10 



20 



25 



EXAMPLE 



This Example details the effect against stains other than 
that of tea. Table V establishes that the imine quat salt 
30 of Exai^plG 2 enhances the bleaching performance of OXONE 
against a spaghetti sauce stain. 



35 
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TABLE V 



Spaghetti Sauce-stained Cloth at an 18 °C Wash Temperature 



BASE 


PEROXIDE 


IMINE QUAT 

SALT 
CONCENTRATION 


AR 
PEROXIDE 


AR IMINE 
QUAT 
SALT & 
PEROXIDE 


AAR IMINE 
QUAT SALT 


ULTRA 
ALL® 


OXOKE 


6.0X10^M 


13.65 


16.53 


2.88 



Wine (EMPA-114) stains were found to be effectively removed 
10 by the imine quat salt of Example 1 in combination with PAP 
as the peroxide source. Table VI outlines these results. 

TABLE VI 

15 Wine-stained Cloth at an 18**C Wash Temperature 



BASE 


PEROXIDE 


IMINE QUAT 

SALT 
CONCENTRATIO 
N 


AR 
PEROXIDE 


AR IMINE 
QUAT 
SALT & 
PEROXIDE 


AAR IMINE 
QUAT SALT 


ULTRA 
ALL® 


PAP 


e.oxio^M 


14.8 


18. 1 


3.3 



EXAMPLE 7 

This Example illustrates the performance of the octyl imine 
25 quat salt of Example 3 and PAP as the peroxide source. 
Surprisingly, at lower temperatures, the performance was 
better than at higher wash temperatures. 



30 
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^C^^4/( 



TABLF VTT 




The foregoing description and Example, illustrate . , 
embodiments of the er^co»^ • --^-lustrate selected 

this invention. P"""" -f 



wo 95/13352 

PCT/Ep^nilse 

28 



CLAIMS 

1. 



A bleaching composition comprising- 
(1) from about i to about 60% by weiqht of » « 
5 compound; ^'eight of a peroxygen 

(ii) from about o.oi to about 10% of « 
agent whose structure is: '"""^^^ 



X- (I) 



15 



Wherein: 
R 



•' and „ay be a substituted or unsubstituted rad,-. , 
se eeted fro. the group consisting of hydrogen phen;." 
^ryi, heterocyclic rina aiVvi . i^^^enyi, 

r«ic,I .eirctea ;rtH a 

poixcycic, h« o .cur „r::i::"^'"^"' ^ 

•gents; .„a presence ot oxidizing 

(iil) from about 0.5 to 50% of a surfactant. 
2- A composition according to claim 1, ,u„har 
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3. A composition according to claim l, further 

comprising an effective amount for cleaning of an enzyme 
selected from the group consisting of proteases, 
cellulases, lipases, amylases and mixtures thereof. 



4 



A composition according to claim i delivered in a 
form selected from the group consisting of a powder, sheet, 
pouch, tablet, aqueous liquid and non-aqueous liquid. 

10 5. A composition according to claim i wherein the 

peroxygen compound is present in an amount from about 1.5 
to 25% and the oxygen transfer agent is present in an 
amount from about 0.2 to 5% by weight. 

15 6. A composition according to claim 1 wherein the 

peroxygen compound is an inorganic material selected from 
the group consisting of perborate, percarbc te, 
perphosphate, persilicate and monopersulphate salts. 

20 7. A composition according to claim l wherein the 

peroxygen compound is an organic peroxyacid. 

8. A composition according to claim 5 wherein the 
organic peroxyacid is selected from the group consisting of 

25 peracetic acid, monoperoxyphthalic acid, diperoxy 

dodecanedioic acid, N, N' -terephthaloyl-di (6-aminoperoxy 
caproic acid) and N,N'-phthaloylaminoperoxycaproic acid. 

9. A composition according to claim 7 wherein the 
30 organic peroxyacid is an amidoperoxyacid. 

10. A composition according to claim 1 wherein said 
substituent on R' , R^ r' and R^ is a functional unit 
selected from the group consisting of nitro, halo, cyano, 

35 C.-c^o alkyl, amino, aminoalkyl, thioalkyl, sulfoxyalkyl 
carboxyester, hydroxy, c,-c,, alkoxy, polyalkoxy, c,-C,„ 
quaternary di- or tri-alkylammonium functional units and 
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mixtures thereof. 
11. 



A composition according to claim i wherein th. 
oxygen transfer agent is 3 4 rHK,^ • "^remthe 
^ gent: is 3 , 4-dihydroisoquinolinium salt. 

12. A composition according to claim m u 

is an N-methyl-3 4-dihvdro,-« ? ^'^^^^ 

yj- J,4 dihydroisogumoliniuTD salt. 

13- A composition according to clain, -> i ^ 

10 is an N-octyl-3 4-dihvdr • • ^^'^ ^^^^ 

ty-i J, 4 dihydroisoguinolinium salt. 

14. A method for bleaching a stained substrate said 
.ethod comprising contacting said stained substra;e L a 

aqueous medium urit-K ^wA^j^trare in an 

- - ^-cti.e a-:: :::^z^- - 

oxygen transfer agent whose structure is: 



wherein: 



X (I) 



25 



30 



35 



.... . . -...J.r:rrj~.rr^^-- 

ring, alkyl, cycloalXyl nitrl ha,' ^^^^rocyclic 
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being present in a molar ratio ranging from about 1500 -i to 
about 1:2 - ^ ^-^ 



15. A method according to claim 14 wherein the ratio of 
5 pero>cygen compound to oxygen transfer agent ranges from 

about 150:1 to l:i. 

16. A method according to claim 14 wherein said 
substrate is selected from the group consisting of fabrics 

10 household fixtures and tableware. ' 

17. A method according to claim 14 wherein said 
substrate is a denture. 

15 18. A composition according to claim 14 wherein the 

oxygen transfer agent is a 3 , 4-dihydroisoguinolinium salt. 
19. 



20 



25 



A method for bleaching a stained substrate, said 
method comprising contacting said stained substrate in an 
aqueous medium with a peroxygen compound and with an oxygen 
transfer agent whose structure is: 




\ X- (I, 



wherein: 
30 R' 



35 



may be a substituted or unsubstituted radical selected 
from the group consisting of hydrogen, phenyl, aryl 
heterocyclic ring, alkyl and cycloalkyl radicals; 

may be a substituted or unsubstituted radic'al 
selected from the group consisting of hydrogen, phenyl 
aryl, heterocyclic ring, alkyl, cycloalkyl, nitro, halo 
cyano, alkoxy, keto, carboxylic and carboalkoxy radicals- 

R may be a substituted or unsubstituted radical selected 
from the group consisting of phenyl, aryl, heterocyclic 
rxng, alkyl, cycloalkyl, nitro, halo, and cyano radicals- 
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with r2 and r2 with p3 

na K with R may respectively tooethei- f^r^>^ 
. radical selectea .ro„ the ,.oup consisting ofcycioa'ri 
Polycyclo, he«„cyclic and ,r<,„,tic rin, systems ' ' 

" » oounterion stable in tha ptesenca of oxidiUno 
= a^ants; and saia contacting to achiava blaachin, being 

Parfo^e. in said .edi» containing about o.os to a^^ut zso 
pp- actwe oxygen tr^ the peroygan co^und and about 0 Oi 
to about 300 ppn, oxygen transfer agent. 

" trin , * """"^ "cording to clai» 19 „berein the oxygen 

Tz'z ~ = - -^t; per 



15 V' / °°=°''^"9 "I'i" further comprising 

fro^^bout o.os to about 1.0 gra^ surfactant per litTlf 
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